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TITLE OF THE INVENTION 

SHEET PROCESSING DEVICE WITH SHEET LIFT PREVENTING MEMBER 
AND IMAGE FORMING APPARATUS HAVING THE SAME 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to a sheet 
processing device for carrying out processing on sheets, and 
to an image forming apparatus having the sheet processing 
device in a main body of the apparatus and forming an image 
on sheets and then allowing the sheet processing device to 
carry out processing on the sheet. More specifically, the 
invention relates to a sheet processing device in which the 
vertical space of a sheet path is reduced and the sheet is 
prevented from lifting up, and to an image forming apparatus 
having the same . 

Description of the Related Art 

[0002] Conventionally, for example, sheet processing 
devices align the ends of sheets received from a main body 
of an image forming apparatus at an intermediate stacking 
station, carry out processing at a sheet processing unit 
where the sheets are stapled together, and discharge and 
stack the sheets. The intermediate stacking station 
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includes the sheet processing unit, which corresponds to 
sheet processing means, intermediate rollers, and sheet- 
discharging rollers. The sheet processing unit is disposed 
upstream of the nip of the intermediate roller in the sheet 
5 conveying direction. 

[0003] Therefore, in the sheet processing mode, the 
conventional sheet processing device reverses the sheet 
conveying direction to an upstream direction once the sheet 
has passed between the intermediate rollers until the sheet 

10 is brought into abutment with a reference wall, so that the 

rear ends of the sheets are aligned. Subsequently, the 
sheet processing device carries out processing on the sheets 
at the aligned position using the sheet processing unit, and 
discharges and finally stacks the sheets on a stacking tray 

15 using the sheet -discharging rollers. 

[0004] However, in the conventional sheet processing 
device, since the sheet processing unit is disposed upstream 
of the intermediate rollers, the sheets which have passed 
through the intermediate rollers must be fed back in the 

20 upstreeun direction, and thus the device is provided with a 

first sheet path from the entrance of the sheet processing 
device to the intermediate roller, and a second sheet path 
from the reference wall to the discharging rollers, which 
are arranged on two levels, that is, one above the other. 

25 Therefore, the height of the main body of the sheet 
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processing device is obliged to increase, and thus the size 
also increases . 

[0005] Since a plurality of sheets are stacked when 
carrying out processing on the sheets, sometimes a next 
5 sheet cannot proceed onto the preceding sheet without a jam. 

Therefore, a holding mechanism for preventing the stacked 
previous sheets from lifting up is provided, and this 
holding mechanism also prevents the height of the main body 
from being reduced. 

10 

SUMMARY OF THE INVENTION 



[0006] It is an object of the present invention to 
provide a sheet processing device for reducing the vertical 
15 space of the sheet path and preventing sheets from lifting 

up. 

[0007] It is another object of the invention to provide 
an image forming apparatus including a sheet processing 
device for reducing the vertical space of the sheet path and 

20 preventing sheets from lifting up in a main body thereof. 

[0008] In accordance with these and other objects, there 
is provided, a sheet processing device that includes a pair 
of sheet -conveying rotating members for conveying a sheet, 
an upper conveying guide provided on the downstream side of 

25 the pair of sheet -conveying rotating members in the sheet 



conveying direction for guiding the upper surface of the 
sheet conveyed by the pair of sheet -conveying rotating 
members, the upper conveying guide being shif table in the 
vertical direction, a lower conveying guide provided below 
the upper conveying guide and opposed thereto for guiding 
the lower surface of the sheet conveyed by the sheet - 
conveying rotating members and receiving and stacking the 
sheets, upper guide shifting means for shifting the upper 
conveying guide, and a sheet lift preventing member being 
shiftable in the vertical direction in conjunction with the 
shifting movement of the upper conveying guide, and the 
sheet lift preventing member is shifted to the upper 
position in spaced relationship to the sheet when the 
downstream end of the upper conveying guide is shifted 
downward, and is shifted to the lower position for 
preventing the sheet from lifting when the downstream end of 
the upper conveying guide is shifted upward. 
[0009] In one aspect of the invention, the upper 
conveying guide of the sheet processing device of the 
invention is rotatably disposed, the sheet lift preventing 
member is a rotatable member disposed so as to be capable of 
rotating, and the center of rotation of the sheet lift 
preventing member is set to a position upstream of the 
center of rotation of the upper conveying guide in the sheet 
conveying direction. 
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[0010] In another aspect of the invention, the sheet lift 
preventing member in the sheet processing device according 
to the invention is rotatably mounted on the upper conveying 
guide . 

5 [0011] According to still another aspect of the sheet 

processing device of the invention, the sheet lift 
preventing member is situated in such a manner that when the 
upper end of the sheet lift preventing member is shifted to 
the upper position, the upper end abuts against a fixed 
10 member, and the lower end of the sheet lift preventing 

member rotates in the direction away from the sheet when the 
downstream end of the upper conveying guide is shifted 
downward • 

[0012] According to still yet another aspect of the sheet 
15 processing device of the invention, the sheet lift 

preventing member is mounted to a fixed member so as to be 
capable of rotating in the vertical direction. 
[0013] According to another aspect of the sheet 
processing device of the invention, the fixed member is a 
20 supporting shaft of the upper rotating member of the pair of 

sheet -conveying rotating members. 

[0014] According to the sheet processing device of the 
invention, the sheet lift preventing member may be situated 
in such a manner that the lower end of the sheet lift 
25 preventing member is positioned below the nip of the pair of 
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sheet -conveying rotating members when being in the lower 
position . 

[0015] According to the sheet processing device of the 
invention, the sheet lift preventing member may be situated 
5 in such a manner that the lower end of the sheet lift 

preventing member is positioned above the nip of the pair of 
sheet -conveying rotating members when being in the upper 
position. 

[0016] According to another aspect of the invention, 
10 urging means for rotationally urging the sheet lift 

preventing member in the direction to move the lower end of 
the sheet lift preventing member toward the sheet is further 
provided . 

[0017] According to another aspect of the invention, the 
15 sheet lift preventing member is received by the supporting 

shaft of the upper rotating member of the pair of sheet- 
conveying rotating members. 

[0018] The sheet processing member according to the 
invention may also include an arm member, the arm member 

20 comprising the upper sheet discharging rotating member and 

being shif table in the vertical direction, and arm elevating 
means for shifting the arm member in the vertical direction, 
and the upper guide shifting means shifts the upper 
conveying guide in conjunction with the shifting movement of 

25 the arm member. 
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[0019] According to another aspect of the sheet 
processing device of the invention, the upper conveying 
guide and the arm member are disposed so as to be capable of 
rotating in the vertical direction about an identical center 
5 of rotation. 

[0020] According to this aspect of the invention, the arm 
elevating means may include a ceun for shifting the arm 
member in the vertical direction by rotating while remaining 
in constant contact with the arm member. 

10 [0021] The sheet processing device of the invention may 

further comprise an upper sheet -discharging rotating member 
and a lower sheet -discharging rotating member disposed so as 
to oppose each other, and the upper sheet -discharging 
rotating member is disposed on the arm member. 

15 [0022] According to still yet another aspect of the sheet 

processing device of the invention, a plurality of upper 
sheet -discharging rotating members and lower sheet - 
discharging rotating members are disposed alternately in the 
direction of the axis of rotation. 

20 [0023] The sheet processing device according to the 

invention may further include sheet receiving means for 
receiving the upstream end of the sheets in the sheet 
conveying direction, which are stacked on the lower 
conveying guide, and sheet processing means, disposed 

25 downstream of the pair of sheet -conveying rotating members. 



for processing the sheets stacked on the lower conveying 
guide and received by the sheet receiving means . 
[0024] According to the sheet processing device of the 
invention, the sheet processing means may be a stapler 
having a gap opening in the vertical direction, and a nip of 
the pair of sheet conveying rotating members and the sheet 
receiving means are disposed in the vertical opening region 
of the gap. 

[0025] According to still yet another aspect of the sheet 
processing device of the invention, a lower portion of the 
stapler positioned below the opening is disposed at 
substantially the same level as the lower conveying guide, 
and an upper portion of the stapler positioned above the 
opening is disposed so as to be capable of moving toward and 
away from the lower portion. 

[0026] According to still yet another aspect of the sheet 
processing device of the invention, the pair of sheet - 
conveying rotating members , the lower conveying guide , the 
sheet receiving means, the sheet processing means, the upper 
sheet -discharging rotating member and the lower sheet - 
discharging rotating member are substantially linearly 
aligned . 

[0027] The sheet processing device of the invention 
further may include a sheet returning means for returning 
the sheet conveyed and stacked by the pair of sheet 
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conveying rotating member on the lower conveying guide in 
the direction opposite to the sheet conveying direction and 
bringing the sheet into abutment with the sheet receiving 
means . 

5 [0028] In still yet another aspect of the invention, the 

sheet processing device of the invention may be operable in 
one of a first processing mode and a second processing mode, 
the first processing mode including the steps of positioning 
the arm member at a lower position, and passing the sheets 

10 through the lower conveying guide and discharging the sheets 

with the upper sheet -discharging rotating member and the 
lower sheet -discharging rotating member, and the second 
processing mode including the steps of shifting the arm 
member and the upper sheet -discharging rotating member 

15 upward, stacking a predetermined number of conveyed sheets 

intermediately on the lower conveying guide at a position 
immediately after passing through the pair of sheet - 
conveying rotating members, performing processing on the 
predetermined number of sheets with the sheet processing 

20 means and shifting the arm member downward, and discharging 

the predetermined number of sheets by the upper sheet - 
discharging rotating member and the lower sheet -discharging 
rotating member. 

[0029] In another aspect of the invention, there is 
25 provided an image forming apparatus which includes image 
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forming means for forming an image on a sheet , and the sheet 
processing means for performing processing on the sheet on 
which the image is formed by the image forming means , and 
the sheet processing means is one of the aforementioned 
5 sheet processing devices. 

[0030] According to another aspect of the sheet 
processing device of the invention, the sheet processing 
means is disposed downs treeim of the sheet -conveying means in 
the sheet conveying direction, and the sheet -discharging 

10 means is disposed downstream thereof, so that the sheet path 
from the sheet -conveying means to the sheet -discharging 
means extends in a substantially linearly shape and the 
vertical space of the sheet path is narrowed. Consequently, 
since holding means is arranged in the narrow space, the 

15 height of the sheet processing device itself can be reduced, 

and simultaneously, the following sheet is reliably placed 
on top of the preceding sheets when performing sheet 
processing. Therefore, jamming of the sheet can be 
prevented and thus processing of the sheet can reliably be 

20 performed. 

[0031] According to still another aspect of the sheet 
processing device of the invention, the sheet processing 
means is disposed downstream side of the pair of sheet- 
conveying rotating members in the sheet conveying direction, 

25 the upper sheet -discharging rotating member and the lower 



sheet -discharging rotating member are disposed on the 
downstream side thereof, so that the sheet path from the 
pair of sheet -conveying rotating members to the upper sheet - 
discharging rotating member and the lower sheet -discharging 
rotating member extends substantially linearly, and the 
sheet lift preventing member, which moves away from the 
sheet when the downstream end of the upper conveying guide 
is located at the lower position, and holds the sheet when 
the downstream end of the upper conveying guide is shifted 
upward is provided. Therefore, the height of the sheet 
processing device itself can be reduced, and simultaneously, 
the following sheet is reliably placed on top of the 
preceding sheets when performing sheet processing, whereby 
the sheet is prevented from jamming so that sheet processing 
can reliably be performed. 

[0032] According to still yet another aspect of the sheet 
processing device of the invention, the nip of the pair of 
sheet -conveying rotating members and the receiving means are 
accommodated in the vertical region of the gap when the gap 
of the sheet processing device is opened. Therefore, with 
the provision of the sheet lift preventing member, which can 
prevent the sheets from lifting in association with the 
shifting movement of the upper conveying guide, a straight 
path can be defined by the simplest construction, and the 
size of the entire device, particularly the height thereof 
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can be reduced. 

[0033] According to still yet another aspect of the sheet 
processing device of the invention, the sheet lift 
preventing member moves away from the sheet when the 
5 downstream end of the upper conveying guide is located at 

the lower position, and holds the sheet when the downstreeun 
end of the upper conveying guide is shifted upward. 
Therefore, noise, damages or undesired folding of the sheet, 
which may occur when the sheet abut against the sheet lift 
10 preventing member, or abrasion of the sheet lift preventing 

member can be prevented with the simplest construction at 
lower costs. 

[0034] Further objects, features and advantages of the 
present invention will become apparent from the following 
15 description of the preferred embodiments (with reference to 

the attached drawings). 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 [0035] Fig. 1 is a general cross -sectional view showing a 

printer having a sheet processing device according to the 
first embodiment of the invention. 

[0036] Fig. 2 is a general cross -sectional view showing a 
general construction of the sheet processing device 
25 according to the first embodiment of the invention. 
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[0037] Fig. 3 Is a drawing illustrating the operation of 
a sheet processing mode, which corresponds to a second 
processing mode. 

[0038] Fig. 4 is a drawing of the sheet processing device 
shown in Fig. 2, showing a state in which the stapled sheets 
are being discharged. 

[0039] Fig. 5 shows the sheet processing device shown in 
Fig. 2 in the sheet processing mode, which corresponds to 
the second processing mode. 

[0040] Fig. 6 is a drawing of the sheet processing device 
shown in Fig. 2 in the sheet processing mode, which 
corresponds to the second processing mode, in a state in 
which the sheets are held by left and right joggers. 
[0041] Fig. 7 is a drawing of the sheet processing device 
shown in Fig. 2 in the sheet processing mode, which 
corresponds to the second processing mode, in a state in 
which the distance between the left and right Joggers 
increases to drop the sheet. 

[0042] Fig. 8 is a drawing of the sheet processing device 
shown in Fig. 2 in the sheet processing mode, which 
corresponds to the second processing mode, in a state in 
which the distance between the left and right Joggers 
increases and thus the sheet is dropped on a stacking tray. 
[0043] Fig. 9 is an enlarged drawing of a portion around 
a pair of sheet -discharging rollers and an upper conveying 



- 14 - 



guide of the sheet processing device shown in Fig. 2, in the 
simple stacking mode, which corresponds to the first 
processing mode. 

[0044] Fig. 10 is a drawing showing a state in which a 
cam starts rotating counter-clockwise in Fig. 9. 
[0045] Fig. 11 is a drawing showing a state in which the 
cam is rotated further counter-clockwise from the state 
shown in Fig. 10. 

[0046] Fig. 12 is a drawing showing a state in which the 
cam is rotated further counter-clockwise from the state 
shown in Fig. 11. 

[0047] Fig. 13 is a drawing illustrating the relative 
positional relationship between an upper sheet -discharging 
roller and the upper conveying guide when the upper sheet - 
discharging roller is moved upward and the sheet cannot be 
conveyed smoothly. 

[0048] Fig. 14 is a view of the sheet processing device 
shown in Fig. 2 with a sheet lift preventing member added, 
and is an enlarged view of the portion around the pair of 
sheet -discharging rollers and the upper conveying guide in 
the simple stacking mode, which corresponds to the first 
processing mode. 

[0049] Fig. 15 is a drawing showing a state in which the 
sheet is conveyed from the state shown in Fig. 14, and the 
leading end of the sheet reaches the downstream side of the 
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upper sheet -discharging roller and the lower sheet - 
discharging roller. 

[0050] Fig. 16 is a perspective view of the sheet lift 
preventing member shown in Fig. 14, in which the Fig. 16A is 
a drawing showing a state in which the sheet lift preventing 
member is lowered, and Fig. 16B is a drawing showing a state 
in which the sheet lift preventing member is pressed and 
rotated in the direction indicated by an arrow K (downstream 
side in the sheet conveying direction) by a sheet, not shown 
in the figure. 

[0051] Fig. 17 is an enlarged front view of a principal 
portion of the sheet processing device shown in Fig. 2 in 
the sheet processing mode, which corresponds to the second 
processing mode. 

[0052] Fig. 18 is a drawing showing a state in which the 
sheet lift preventing member is held by the conveyed sheet, 
and is rotated from the state shown in Fig. 17 in the 
direction indicated by an arrow M. 

[0053] Fig. 19 is a drawing showing a state in which the 
sheet has completely passed through a nip of intermediate 
rollers from the state shown in Fig. 18 and the sheet lift 
preventing member is returned to its original lowered 
position . 

[0054] Fig. 20 is a drawing showing a state in which 
several sheets are fed to the lower conveying guide from the 
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state shown in Fig. 19, and the sheets are held by the sheet 
lift preventing member. 

[0055] Fig. 21 is a perspective view of a portion around 
a gap of a stapler and the sheet lift preventing member of 
5 the sheet processing device shown in Fig. 2. 

[0056] Fig. 22 is a perspective view of the portion 
around the gap of the stapler and the sheet lift preventing 
member shown in Fig. 21 as viewed from behind. 
[0057] Fig. 23 is a front view of a principal portion of 

10 a sheet processing device according to the second embodiment, 

in which Fig. 23A is an enlarged front view of the principal 
portion of the sheet processing device in the sheet 
processing mode, which corresponds to the second processing 
mode, and Fig. 23B is an enlarged front view of a principal 

15 portion of the sheet processing device in the simple 

stacking mode, which corresponds to the first processing 
mode . 

[0058] Fig. 24 is a front view of a principal portion of 
a sheet processing device according to the third embodiment, 

20 in which Fig. 24A is an enlarged front view of the principal 

portion of the sheet processing device in the sheet 
processing mode, which corresponds to the second processing 
mode, and Fig. 24B is an enlarged front view of the 
principal portion of the sheet processing device in the 

25 simple stacking mode, which corresponds to the first 
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processing mode. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

5 [0059] Referring now to the drawings, a sheet processing 

device according to an embodiment of the invention and a 
laser beam printer (hereinafter, referred to as a "printer"), 
which is an image forming apparatus having the sheet 
processing device, will be described. In Fig. 1 to Fig. 4, 

10 a sheet lift preventing member is not shown. 

[0060] The image forming apparatus may be a printer, a 
copying machine, a facsimile, or a composite machine, which 
is a combination thereof. The sheet processing device 
according to the embodiment of the invention may be mounted 

15 on any one of the above -de scribed various types of image 

forming apparatus, and its application is not limited to a 
printer. 

[0061] (Printer) 

Fig. 1 is a cross -sectional view showing the general 

20 construction of the image forming apparatus, for example, a 

printer A, provided with a sheet processing device Bl 
according to the first embodiment of the invention. 
[0062] The sheet processing device Bl is provided on top 
of a main body Aa as one of the components of the printer A. 

25 [0063] The printer A is an apparatus to be connected 
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independently to a computer via the main body Aa, or to a 
network such as a LAN, for forming (printing) an image on a 
sheet by a predetermined image forming process based on 
image information or printing signals fed from the computer 
or the network, and discharging the sheet. The printer A 
may be provided with a reading unit for scanning an original, 
so that the image of the original on the sheet is copied 
based on information read by the reading unit, and then 
discharged. 

[0064] The sheet processing device Bl discharges the 
sheet fed from the main body Aa as is, or discharges the 
sheets after widthwise aligning of the sheets into a bundle 
and stapling them with a stapler 11. The discharged sheets 
or the bundle of sheets are stacked face down on a stacking 
tray 4 . 

[0065] The sheet processing device Bl and the main body 
Aa are electrically connected by a cable connector (not 
shown). A casing unit Ba, which will be described later, 
for accommodating various components of the sheet processing 
device Bl is detachably mounted to the main body Aa. 
[0066] The construction and operation of the components 
of the main body Aa will be described sequentially along the 
conveying path of the sheet C. 

[0067] A plurality of sheets C are stacked in a feeding 
cassette 21 in the main body Aa. The plurality of sheets C 
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are fed one by one separately from the top by various 
rollers. A toner Image is formed on the upper surface of 
the sheet C fed from the feeding cassette 21 by image 
forming unit 22, which may be a laser beam image forming 
5 process based on predetermined printing signals fed from the 

computer or from the network to the main body Aa. When the 
sheet C is fed to the image forming unit 22, the toner image 
is already formed on a photoreceptor drum 23 of the image 
forming unit 22 by toner in a cartridge 24. 

10 [0068] Heat and pressure are then applied to the sheet C 

by a fixing unit 25 on the downstream side, so that the 
toner image is fixed thereto. The sheet C having the fixed 
image thereon is selectively discharged to a face down (FD) 
discharging unit 27 provided on top of the main body Aa or 

15 discharged onto the stacking tray 4 of the sheet processing 

device Bl, depending on the position of a flapper 26 of the 
main body Aa, which is switched in response to by control 
signals from the control unit (not shown) . 

[0069] vnien the flapper 26 is switched to the position 
20 shown by the broken line in Fig. 1, the sheet C is guided by 

the flapper 26, diverted at a substantially U-shaped sheet 
conveying path extending to a pair of discharging rollers 28, 
so that the surface having the image is turned face down, 
and the sheet C is discharged from the main body Aa to the 
25 face down discharging unit 27 by the pair of discharging 
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rollers 28 with the surface having the image face down. 
[0070] The printer A is constructed in such a manner that, 
when performing stapling processing with the stapler 11 
based on commands supplied from the computer or the like in 
advance, the flapper 26 rotates, using a solenoid (not 
shown), counterclockwise from the position indicated by the 
broken line, abuts against a stopper 29, and stops at the 
position indicated by a solid line before the sheets C to be 
stapled are fed to the sheet processing device Bl, so that 
the sheets C are conveyed to the sheet processing device Bl. 
[0071] Accordingly, the sheets C conveyed to an entrance 
of the sheet processing device Bl are guided by the flapper 
26. The sheets C conveyed to the sheet processing device Bl 
are detected by an entrance sensor 30. Subsequently, the 
sheets C are conveyed upward by a pair of entrance rollers 1. 
(Sheet Processing Device of the First Embodiment) 
[0072] Fig. 2 is a cross section showing a general 
construction of the sheet processing device Bl. 
[0073] The pair of entrance rollers 1 receives the sheet 
fed from the main body Aa, and carries it to an intermediate 
roller 2, which corresponds to sheet -conveying means. The 
intermediate roller 2 feeds the received sheet to a pair of 
sheet -discharging rollers 3. The pair of sheet -discharging 
rollers 3 discharges the sheet onto the stacking tray 4 . 
[0074] Joggers 5 align the side edges of the sheets along 
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the sheet conveying direction (lateral alignment). A paddle 
6 brings the sheet into abutment with a reference wall 10, 
which corresponds to sheet receiving means , to align the 
trailing ends of the sheets. The abutment reference wall 10 
5 for aligning in the conveying direction is formed in the 

vicinity of the intermediate roller 2, which will be 
described later, and abutment reference wall 10 is on the 
downstream side of the intermediate roller 2 so as to extend 
substantially vertically from a lower conveying guide 9b, 
10 which will be described later, toward the intermediate 
roller 2. 

[0075] An intermediate stacking station D is a portion 
including the intermediate roller 2, the paddle 6, and the 
stapler. An aligning unit E is a portion including the 

15 joggers 5. 

[0076] Fig. 2 is a drawing illustrating the operation of 
a simple stacking mode, which corresponds to a first 
processing mode. An upper sheet -discharging roller 3a of 
the pair of discharging rollers 3 is moved downward with 

20 respect to a lower sheet -discharging roller 3b. In this 

state, the single sheet C received from the image forming 
apparatus A passes through the pair of entrance rollers 1 
and the intermediate roller 2, and is then discharged and 
stacked onto the stacking tray 4 by the pair of sheet - 

25 discharging rollers 3 without stopping at the intermediate 
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stacking station D. The pair of sheet -discharging rollers 3 
is an example of sheet -discharging means. The upper sheet- 
discharging roller 3a is an example of an upper sheet- 
discharging rotating member. The lower sheet -discharging 
5 roller 3b is an example of a lower sheet -discharging 

rotating member. 

[0077] Fig. 3 is a drawing illustrating the operation of 
the sheet processing mode, which corresponds to the second 
processing mode. The upper sheet -discharging roller 3a of 

10 the pair of sheet -discharging rollers 3 is moved away from 

the lower sheet -discharging roller 3b. In this state, the 
single sheet C received from the image forming apparatus A 
passes through the pair of entrance rollers 1 and the 
intermediate roller 2, and is guided to the joggers 5. The 

15 sheet C, after having passed through the intermediate roller 

2 completely, is returned in the direction opposite to the 
sheet conveying direction by the paddle 6, which may 
correspond to returning means, which is rotated from a 
position indicated by the solid line to a position indicated 

20 by the broken line clockwise, and then is brought into 

abutment with the reference wall 10 so that the trailing 
ends of the sheets are aligned (vertical alignment). 
[0078] When the upstream side of the lower conveying 
guide 9b (See Fig. 4) is lower than the downstream side, the 

25 sheet may be able to slide on the lower conveying guide by 
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its own weight toward the upstream side and is brought into 
abutment with the reference wall 10. Therefore, the paddle 
6 is not necessarily required. However, alignment of the 
trailing end of the sheet can be reliably performed if the 
paddle 6 is provided. 

[0079] Subsequently, the sheet C is laterally aligned by 
the Joggers 5, which can be moved between the near side and 
the far side in the drawing, and are aligned to a 
predetermined position. The sheet processing device Bl 
performs the same aligning operation at the intermediate 
stacking station D for the subsequent sheets, and after 
having finished alignment of the desired number of sheets, 
staples the trailing end of the sheets using sheet 
processing means, such as the stapler 11, which is disposed 
in the vicinity of the intermediate roller 2 on the 
downstream side in the sheet conveying direction. 
[0080] Subsequently, as shown in Fig. 4, the stapled 
bundle of sheets F is clamped between the upper sheet - 
discharging roller 3a and the lower sheet -discharging roller 
3b by the second downward movement of the upper sheet - 
discharging roller 3a, and is discharged and stacked on the 
stacking tray 4 by the rotation of the pair of sheet- 
discharging rollers 3. 

[0081] Referring now to perspective views of the sheet 
processing device shown in Fig. 5 to Fig. 8, the operation 
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Of the joggers 5 and the sheet -discharging operation will be 
described. 

[0082] The sheet processing device Bl shown in Fig. 5 is 
ready for the sheet processing mode, which corresponds to 
5 the second processing mode described above. One jogger 5L 

of the pair of joggers 5 waits in an open state at a 
distance G from jogger 5R, which is enough to receive the 
sheet, with respect to the other jogger 5R. The sheets 
discharged from the main body Aa of the printer A enter 
10 between the joggers 5, and are supported by the left and 

right joggers 5L and 5R, as shown in Fig. 6. Then, the 
supplied sheets are aligned, processed, and discharged in 
bundles . 

[0083] When the joggers 5L and 5R are opened to a 
15 distance H (Fig. 7), which is wider than the width of the 

sheet (the direction intersecting the sheet conveying 

direction) , the sheet Ca drops onto the stacking tray 4 and 

is stacked as shown in Fig. 7 and Fig. 8. 

[0084] The mechanism of the pair of sheet -discharging 
20 rollers 3 and the upper conveying guide 9a will now be 

described in further detail. 

[0085] Fig. 9 is an enlarged view of the portion around 
the pair of sheet -discharging rollers 3 and the upper 
conveying guide 9a of the sheet processing device Bl in the 
25 first processing mode. 
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[0086] As described above, in the simple stacking mode, 
the sheet fed from the main body Aa of the printer A into 
the intermediate stacking station D passes through the 
intermediate stacking station D and is discharged onto the 
stacking tray 4. 

[0087] The upper sheet -discharging roller 3a is rotatably 
supported by an arm member, such as a bearing 8c of an arm 8. 
The arm 8 is rotatably supported by a fulcrum shaft 12 
provided on the casing unit Ba. The upper conveying guide 
9a guides the upper surface of the sheet and is supported by 
the fulcrum shaft 12, which is the same as the fulcrum shaft 

12 of the arm 8, so as to be capable of rotating in the 
vertical direction • The lower conveying guide 9b supports 
and guides the lower surface of the sheet. The upper 
conveying guide 9a and the lower conveying guide 9b 
constitute part of the intermediate stacking station D. The 
upper conveying guide 9a and the lower conveying guide 9b 
are an example of guiding means . 

[0088] The upper conveying guide 9a is stopped at a home 
position in the figure by a stopper pin 9a- 1 formed on the 
upper conveying guide 9a, which is abutted against a stopper 

13 on the casing unit Ba, as shown in Fig. 9. A link lever 
9a- 2 is formed so as to project on the upper side of the 
upper conveying guide 9a. The link lever 9a- 2 is located 
away from a link portion 8a formed on the arm 8 in the state 
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shown in Fig. 9. Accordingly, the arm 8 and the upper 
conveying guide 9a are not interlocked. The link lever 9a" 2 
and the link portion 8a are an example of interlocking means 
and also an example of an abutting portion. 
5 [0089] Elevating means, such as a cam 7, is constantly 

kept in contact with a lower surface 8b of the arm 8 . The 
cam 7 shown in Fig. 9 is stopped by the arm 8 and the upper 
sheet -discharging roller 3a, which is rotatably supported by 
the arm 8 , which are lowered to their lowermost positions . 

10 [0090] A plurality of upper sheet -discharging rollers 3a 

and lower sheet -discharging rollers 3b are disposed 
alternately in the direction of the axis of rotation. 
Therefore, when the cam 7 is in the lowered position shown 
in Fig. 9, the upper sheet -discharging rollers 3a and the 

15 lower sheet -discharging rollers 3b enter the spaces formed 

between the rollers on the other side, clamp the sheet in a 
wavy form, and rotate in the sheet conveying direction. In 
this case, peripheral surfaces 3aa of the upper sheet - 
discharging rollers 3a project downward with respect to a 

20 sheet guiding surface 9aa on the lower surface of the upper 

conveying guide 9a. 

[0091] Therefore, the sheet going into the peripheral 
surfaces of the pair of sheet -discharging rollers 3 is 
conveyed through the nips between the upper sheet - 
25 discharging rollers 3a, which are moved downward while 
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rotating, and the lower sheet -discharging rollers 3b in a 
wavy form, and is simply discharged onto the stacking tray 4 
as is. Although the plurality of upper sheet -discharging 
roller 3a and lower sheet -discharging rollers 3b are 
disposed alternately in the direction of the axis of 
rotation in this example, it is also possible not to arrange 
these rollers alternately, but instead to arrange them at 
positions where they contact each other, and convey and 
discharge the sheet in a flat form, not in a wavy form. 
[0092] Figs. 10 to 12 are explanatory drawings 
illustrating the operation of the arm 8 and the upper 
conveying guide 9a when the cam 7 rotates counterclockwise 
in the figure. Fig. 10 shows a state in which the cam 7 
starts rotating counterclockwise. The distance of elevation 
of the upper sheet -discharging roller 3a moved upward by the 
arm 8 is set to a distance larger than the distance of 
upward rotation of the upper conveying guide 9a. 
[0093] The arm 8 is pressed upward against the lower 
surface 8b by the rotation of the cam 7, and the arm 8 
starts to rotate upward about the fulcrum shaft 12. In this 
case, the upper sheet -discharging roller 3a, which is 
rotatably supported by the arm 8, move upward integrally 
with the arm 8 and start to move away from the lower sheet - 
discharging roller 3b. However, the upper conveying guide 
9a, which is rotatably supported by the same fulcrum shaft 
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12 as the arm 8, is not yet interlocked with the arm 8 (not 
ready for starting linking) since a gap still remains 
between the link portion 8a of the arm 8 and the link lever 
9a- 2. Therefore, only the arm 8 and the upper sheet - 
discharging rollers 3a continue to move upward away from the 
lower sheet -discharging rollers 3b. In this stage, the 
peripheral surfaces 3aa of the upper sheet -discharging 
roller 3a projects downward from the sheet guiding surface 
9aa of the upper conveying guide 9a. 

[0094] Fig. 11 shows a state in which the cam 7 further 
rotates counterclockwise in the figure. Rotation of the ceun 
7 brings the link portion 8a of the arm 8 into contact with 
the link lever 9a- 2 of the upper conveying guide 9a, and the 
upper conveying guide 9a is moved upward in association with 
upward rotation of the arm 8 from then on. In other words, 
the arm 8 and the upper conveying guide 9a are linked. In 
this stage, the peripheral surfaces 3aa of the upper sheet - 
discharging rollers 3a are moved upward by a distance al 
from the sheet guiding surface 9aa of the upper conveying 
guide 9a. From then on, the upper sheet -discharging rollers 
3a and the upper conveying guide 9a rotate upward while 
maintaining in this positional relationship (linked state). 
The upper sheet -discharging rollers 3a move away from the 
lower sheet -discharging rollers 3b, and the upper conveying 
guide 9a moves away from the lower conveying guide 9b. 
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[0095] Fig. 12 is a drawing showing a state in which the 
cam 7 rotates further counterclockwise in the figure. The 
arm 8 and the upper sheet -discharging rollers 3a terminate 
rotation in the state shown in Fig. 12. In this case as 
well, as in the case of Fig. 11, the peripheral surface 3aa 
of the upper sheet -discharging roller 3a is moved upward by 
a distance al from the sheet guiding surface 9aa of the 
upper conveying guide 9a. In this manner, the sheet 
processing device Bl receives a sheet from the image forming 
apparatus in a state in which the peripheral surfaces 3aa of 
the upper sheet -discharging rollers 3a are moved upward from 
the sheet guiding surface 9aa of the upper conveying guide 
9a, the upper sheet -discharging rollers 3a are moved away 
from the lower sheet -discharging rollers 3b to the largest 
extent possible, and the upper conveying guide 9a is 
separated from the lower sheet -discharging roller 3b to the 
maximum extent possible. 

[0096] The interlocking mechanism (linking structure) 
between the arm 8 and the upper conveying guide 9a in which 
the positional relationship between the peripheral surfaces 
3aa of the upper sheet -discharging rollers 3a and the sheet 
guiding surface 9aa of the upper conveying guide 9a is 
inverted when the upper sheet -discharging rollers 3a are 
moved upward and the upper sheet -discharging rollers 3a are 
completely moved away from the lower sheet -discharging 
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rollers 3b in the sheet processing device Bl of the present 
embodiment has been described thus far. 

[0097] In the sheet processing mode, the fed sheet C 
passes through the intermediate roller 2 and is stacked on 
the lower conveying guide 9b, which is the intermediate 
stacking station D. Then, the paddle 6 rotates clockwise 
from a position indicated by a reference numeral 6a to a 
position indicated by a reference numeral 6b in Fig. 12, is 
brought into contact with the sheet at the position 
indicated by the reference numeral 6b, and moves the sheet 
toward the upstream side in the sheet conveying direction. 
The paddle 6 performs vertical alignment of the sheets by 
bringing the trailing end of the sheet into abutment with 
the reference wall 10. Subsequently, the paddle 6 continues 
clockwise rotation, and then returns to the home position 6a. 
After the trailing ends of the sheets are brought into 
abutment with the reference wall 10, the sheets are 
laterally aligned by the joggers 5. 

[0098] The sheet processing device Bl repeats the 
operations described above sequentially to perform alignment 
of a predetermined niomber of sheets. Then, the 
predetermined number of sheets are stapled with the stapler 
11 into a bundle. 

[0099] Subsequently, the cam 7 continues its 
counterclockwise rotation and rotates from the position 



shown in Fig. 12 to the original position shown in Fig. 9, 
so that the arm 8 and the upper sheet -discharging roller 3a 
are lowered. In association with this movement, the upper 
conveying guide 9a rotates downward as well, and stops at a 
position no lower than the peripheral surfaces 3aa of the 
upper sheet -discharging rollers 3a. Then the pair of sheet - 
discharging rollers 3 discharges and stacks the bundle of 
sheets on the stacking tray 4. 

[0100] Fig. 13 is a drawing illustrating the relative 
positional relationship between the upper sheet -discharging 
rollers 3a and the upper conveying guide 9a when the sheet 
cannot be conveyed smoothly in the case where the upper 
sheet -discharging rollers 3a are moved upward. 
[0101] Fig. 13 shows a state in which the upper sheet - 
discharging rollers 3a have completely moved away from the 
lower sheet -discharging rollers 3b, with the peripheral 
surface 3aa of the upper sheet -discharging rollers 3a being 
projected downward by a distance a2 from the sheet guiding 
surface 9aa of the upper conveying guide 9a. The sheet C 
fed in this state may not be conveyed smoothly because a 
leading end C-1 becomes trapped on the peripheral surfaces 
3aa of the upper sheet -discharging rollers 3a and may become 
jammed between the upper conveying guide 9a and a lower 
conveying guide 9b. However, according to the sheet 
processing device Bl of the present embodiment, since the 
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sheet guiding surface 9aa of the upper conveying guide 9a is 
positioned at a level lower than the peripheral surfaces 3aa 
of the upper sheet -discharging rollers 3a, as described 
above, the sheet will never become trapped between the upper 
conveying guide 9a and the lower conveying guide 9b. 
[0102] Referring now to Figs. 14 to 21, the sheet lift 
preventing member in the sheet processing device according 
to the first embodiment will be described in detail. 
[0103] Fig. 14 is an enlarged front view showing a 
principal portion of the sheet processing device Bl in the 
simple stacking mode, which corresponds to the first 
processing mode. 

[0104] In this simple stacking mode, as described in 
conjunction with Figs. 1 to 13, the arm 8, a distal end 9ab, 
which is the downstream end of the upper conveying guide 9a 
interlocked thereto, and the upper sheet -discharging roller 
3a are at lowered positions. A sheet lift preventing member 
50, which is a rotating member, is rotatably supported by a 
fulcrum shaft 50c on the upper conveying guide 9a so as to 
be capable of rotating in the vertical direction. The 
fulcrum shaft 50c, which corresponds to the center of 
rotation of the rotating member, is provided on the upstream 
side of the fulcrxim shaft 12 of the upper conveying guide 9a 
in the sheet conveying direction. Therefore, the upstream 
portion of the upper conveying guide 9a with respect to the 
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fulcrum shaft 12 in the sheet conveying direction and the 
fulcriam shaft 50c perform the vertical movement in the 
direction opposite to the upper sheet -discharging roller 3a 
and the distal end 9ab of the upper conveying guide 9a. In 
other words, the upstream portion of the upper conveying 
guide 9a with respect to the fulcrum shaft 12 in the sheet 
conveying direction and the fulcrum shaft 50c move upward 
when the upper sheet -discharging rollers 3a move downward in 
the first processing mode (simple stacking mode), and move 
downward when the upper sheet -discharging rollers 3a move 
upward in the second processing mode (sheet processing mode). 
[0105] In Fig. 14 and Fig. 15, the state of the sheet C 
in the simple stacking mode is shown. In the simple 
stacking mode, the upper sheet -discharging rollers 3a are at 
the lowered position, and the sheet C passes through the 
intermediate stacking station D as is and is discharged 
therefrom. At this moment, the sheet lift preventing member 
50 is at the elevated position, which corresponds to the 
opposite side of the lowered upper sheet -discharging rollers 
3a. Therefore, as shown in Fig. 14 and Fig. 15, the sheet 
discharged from the intermediate roller 2 is not brought 
into abutment with the sheet lift preventing member 50, and 
instead passes under the sheet lift preventing member 50. 
The intermediate roller 2 cleunps and carries the sheet in 
cooperation with an intermediate roller 66 shown in Fig. 22. 
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The intermediate roller 2 and the intermediate roller 66 
constitute a pair of intermediate rollers 67. The pair of 
intermediate rollers 67 may serve as sheet -conveying means, 
and is an example of a pair of sheet -conveying rotating 
members * 

[0106] In Fig. 14 and Fig. 15, the sheet lift preventing 
member 50 is rotationally urged clockwise by an urging 
spring 51, which will be described later, and a surface 53 
provided integrally with the sheet lift preventing member 50 
is in contact with, and supported by, the peripheral surface 
2b of the shaft 2a of the intermediate roller 2. 
Accordingly, the sheet lift preventing member 50 is 
positioned in the vicinity of the nip between the pair of 
intermediate rollers 67 constructed of the intermediate 
roller 2 and the intermediate roller 66. 

[0107] Fig. 16A and Fig. 16B are enlarged perspective 
views of the sheet lift preventing member 50. The sheet 
lift preventing member 50 is rot at ably supported by the 
fulcrum shaft 50c of the upper conveying guide 9. The sheet 
lift preventing member 50 is urged in a direction indicated 
by an arrow J (upstream side in the sheet conveying 
direction) by the urging spring 51, so that the lower end 
thereof 50a approaches the sheet and holds the sheet . 
[0108] In the present embodiment, a torsion spring is 
employed as an urging member, such as the urging spring 51. 



» 
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However, other types of urging springs, such as a helical 
spring, a leaf spring, or a molded spring, may be employed. 
The urging spring 51 is not necessarily required. The sheet 
lift preventing member 50 may be stopped at the position 
5 shown in Fig. 14 by its own weight. However, the sheet lift 

preventing member 50 can be reliably pressed against the 
peripheral surface 2b of the shaft 2a if the urging spring 
51 is provided . 

[0109] Fig. 16B shows a state in which the sheet lift 
10 preventing member 50 is pressed and rotated by a sheet (not 

shown), in a direction indicated by an arrow K (downstream 
side in the sheet conveying direction) . 

[0110] Fig. 17 is an enlarged front view of a principal 
portion of the sheet processing device Bl in the sheet 
15 processing mode, which corresponds to the second processing 

mode. 

[0111] In the sheet processing mode, the upper conveying 
guide 9a and the arm 8 having the upper sheet -discharging 
roller 3a rotate upward about the fulcrum shaft 12, which 

20 corresponds to a common center of rotation. At this moment, 

the sheet lift preventing member 50 is rotatably supported 
on the upper conveying guide 9a by the fulcrum shaft 50c, 
which corresponds to the upstream side of the fulcrum shaft 
12 in the sheet conveying direction, and thus moves downward. 

25 The lower end 50a of the sheet lift preventing member 50, as 
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shown in the drawing, moves to a position lower than the nip 
line of the intermediate roller 2 • 

[0112] From then on, when the sheet is fed, the sheet 
lift preventing member 50 is held by the fed sheet, and 
rotates in a direction indicated by an arrow M against the 
urging spring 51. 

[0113] As shown in Fig. 19, when the trailing end of the 
sheet C has passed completely through a nip N of the 
intermediate roller 2, the sheet C is stacked on the 
intermediate stacking station D. As described in 
conjunction with Fig. 2 to Fig. 14, the sheets C stacked on 
the intermediate stacking station D are laterally aligned by 
the joggers 5, and vertically aligned by the paddle 6 and 
the reference wall 10. At this moment, the sheet lift 
preventing member 50 is urged in a direction indicated by 
the arrow J by the urging spring 51, as shown in Fig. 16A, 
and prevents the trailing end of the sheet C from lifting up 
by urging the sheet C toward the lower conveying guide 9b 
with the lower end 50a thereof. Therefore, as shown in Fig. 
19, the trailing end of the sheet C is located at a position 
lower than the nip N of the intermediate roller 2, and thus 
does not obstruct feeding of the subsequent sheet. 
[0114] Fig. 20 is a drawing showing a state in which 
several sheets are fed into the intermediate stacking 
station D. At this moment as well, the sheet lift 
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preventing member 50 holds the upper surface of the sheet 
and prevents the same from lifting up with respect to the 
nip line of the intermediate roller 2 . 

[0115] Fig. 21 is a perspective view of the portion 
5 around a gap 62 of the stapler 11 and the sheet lift 

preventing member 50. The stapler 11 includes an upper 
portion 61 on the movable side and a lower portion 63 on the 
fixed side, so that the upper portion 61 rotates in a 
direction indicated by an arrow Q about a center of rotation 

10 65, and clamps and staples the sheets in the gap 62. 

[0116] The lower portion 63 is at substantially the same 
level as the lower conveying guide 9b, which constitutes the 
intermediate stacking station D. The upper portion 61 is 
located at a position higher than the nip N between the 

15 intermediate roller 2 and the intermediate roller 66. 

[0117] In other words, the stapler 11 includes the gap 62, 
and the gap 62 is opened at the home position, so that the 
sheets are received in the gap, and the upper portion 61 is 
actuated at the stapling position, and staples the sheets 

20 while clamping the sheets from above and below. The lower 

portion 63, which is the fixed side of the gap, is disposed 
at substantially the same level as the lower conveying guide 
9b. The movable side of the gap 62 of the stapler 11 is 
located at a position above the nip N between the 

25 intermediate roller 2 and the intermediate roller 66 at the 
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home position, and the nip N of the intermediate roller 2 
and the reference wall 10 are foznned within the height of 
the gap 62. 

[0118] Fig. 22 is a perspective view of the portion 
5 around the gap of the stapler 11 and the sheet lift 

preventing member 50 shown in Fig. 21, as viewed from the 
rear. Fig. 22 shows that the stapler 11 is located in the 
vicinity of the intermediate roller 2 on the downstream side 
thereof . 

10 [0119] (Sheet Processing Device of Second Embodiment) 

Fig. 23 is a front view of a principal portion of a 
sheet processing device B2 according to the second 
embodiment. The sheet processing device B2 of the second 
embodiment is different from the sheet processing device Bl 

15 of the first embodiment in the shape of the sheet lift 

preventing member. 

[0120] Fig. 23A is an enlarged front view of the primary 
portion of the sheet processing device B2 in the sheet 
processing mode, which corresponds to the second processing 
20 mode. 

[0121] In the sheet processing mode, as in the case of 
the sheet processing device Bl of the first embodiment, the 
upper conveying guide 9a rotates counterclockwise in the 
figure about the fulcrum shaft 12. At this moment, a sheet 
25 lift preventing member 200, which is a rotating member. 
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which is rotatably supported by the fulcrum shaft 201 on the 
upper conveying guide 9a, so as to be rotatable in the 
vertical direction, rotates downward by its own weight, 
holds the sheets C, which is fed to the intermediate 
5 stacking station D, against the lower conveying guide 9b, 

and prevents the same from lifting up, as in the case of the 
sheet lift preventing member 50 of the first embodiment. 
[0122] The sheet lift preventing member 200 is received 
on the peripheral surface 2b of the shaft 2a of the 

10 inteirtnediate roller 2 by its own weight, and positioned in 

the vicinity of the nip N between the pair of intermediate 
rollers 67 constituted by the intermediate roller 2 and the 
intermediate roller 66. The sheet lift preventing member 
200 may be rotationally urged by the urging spring and 

15 received by the shaft 2a. 

[0123] Fig. 23B is an enlarged front view of a portion of 
the sheet processing device B2 in the simple stacking mode, 
which corresponds to the first processing mode. 
[0124] In the simple stacking mode, as in the case of the 

20 sheet processing device Bl of the first embodiment, 

clockwise rotation of the upper conveying guide 9a moves the 
sheet lift preventing member 200 upward. However, a lever 
portion 202, which is an upper end portion, is formed on the 
upper end of the sheet lift preventing member 200 of the 

25 second embodiment. Therefore, when the sheet lift 
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preventing member 200 is moved upward, the lever portion 202 
is brought into contact with part of the casing unit Ba^ 
which is a fixed member of the sheet processing device, and 
thus the sheet lift preventing member 200 is forced to 
5 rotate in a direction indicated by an arrow S. Then, a 

lower end 200a of the sheet lift preventing member 200 
rotates in the direction away from the sheet. Consequently, 
the sheet lift preventing member 200 of the second 
embodiment, being different from the sheet lift preventing 

10 member 50 of the first embodiment, not only moves upward, 
but also is forced to rotate to move away from the sheet. 
[0125] Therefore, although the sheet processing device B2 
of the second embodiment has substantially the same 
construction as the sheet processing device Bl of the first 

15 embodiment, the sheet lift preventing member 200 can 

reliably be moved away from the sheet to reliably avoid 
abutment against the sheet . 

[0126] It is also possible to provide an urging spring 

such as the urging spring 51 for the sheet lift preventing 
20 member 50 in the first embodiment on the sheet lift 

preventing member 200 to reliably hold the sheet. 

[0127] (Seat Processing Device of Third Embodiment) 

Figs. 24A and 24B are front views of a portion of a 

sheet processing device B3 according to the third embodiment. 
25 The sheet processing device B3 of the third embodiment is 
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third embodiment is also different from the sheet processing 
device Bl of the first embodiment in the shape of the sheet 
lift preventing member. 

[0128] Fig. 24A is an enlarged front view of the portion 
5 of the sheet processing device B3 in the sheet processing 

mode, which corresponds to the second processing mode. 
[0129] In the sheet processing mode, the sheet lift 
preventing member 300 in the sheet processing device 33 of 
the third embodiment rotatably engages the fixed shaft 2a of 

10 the intermediate roller 2. The sheet lift preventing member 

300 is a rotating member. The intermediate roller 2 is an 
upper rotating member of a pair of sheet -conveying rotating 
members, and the shaft 2a is a fixed member, is a supporting 
shaft of the upper rotating member of the pair of sheet - 

15 conveying rotating members, and is positioned at the center 

of rotation of the rotating member. 

[0130] The sheet lift preventing member 300 is urged 
clockwise in the figure (upstream side in the sheet 
conveying direction) by an urging spring, which is not shown, 

20 as in the first embodiment. The urging spring is not 

necessarily required. The sheet lift preventing member 300 
may be urged clockwise by its own weight. However, the 
sheet lift preventing member 300 can reliably be urged 
clockwise if the urging spring is provided. 

25 [0131] The sheet lift preventing member 300 shown in Fig. 
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24A holds the sheet against the lower conveying guide 9b as 
in the case of the sheet lift preventing member 50 of the 
first embodiment to prevent the sheet C, which is fed to the 
intermediate stacking station D, from lifting up. 
5 [0132] Fig. 24B is an enlarged front view of the portion 

of the sheet processing device B3 in the simple stacking 
mode, which corresponds to the first processing mode. 
[0133] In the simple stacking mode, as in the case of the 
sheet processing device Bl of the first embodiment, 

10 clockwise revolution of the upper conveying guide 9a moves a 

rolling member 305 provided at the upstream end (rear end) 
of the upper conveying guide 9a in the sheet conveying 
direction slightly upward in a direction indicated by an 
arrow R. At this moment, the rolling member 305 lifts a cam 

15 surface 303 formed on the sheet lift preventing member 300 

upward. Consequently, the sheet lift preventing member 300 
rotates counterclockwise in the figure and is forced to be 
lifted. Though the rolling member 305 is rotatably provided 
on the upper conveying guide 9a so as to be capable of 

20 sliding easily on the cam surface 303, it may be a pin or 

projection, which is not rotatable. 

[0134] Accordingly, in comparison with the sheet lift 
preventing member 50 of the first embodiment, the sheet lift 
preventing member 300 not only moves upward, but is also 
25 rotated cooperatively and is moved away from the sheet. 
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[0135] Therefore, the sheet processing device B3 of the 
third embodiment can be moved reliably away from the sheet 
to avoid abutment against the sheet, though it has 
substantially the same construction as the sheet processing 
5 device Bl of the first embodiment. 

[0136] In comparison with the sheet processing device 32 
of the second embodiment, according to the sheet processing 
device B3 of the third embodiment, the fulcrum shaft of the 
sheet lift preventing member 300 is the shaft 2a of the 

10 fixed intermediate roller 2, and thus the relative 

positional relationship between the sheet lift preventing 
member 300 and the nip of the intermediate roller can be 
accurately set to reliably prevent the sheet from lifting up. 
[0137] (Other Embodiments) 

15 The arm 8, the upper conveying guide 9a, and the sheet 

lift preventing member 300 of the sheet processing devices 
Bl, B2 and B3 according to the first to third embodiments 
rotate in the vertical direction. However, it is possible 
to adapt them to move in parallel with the vertical 

20 direction. 

[0138] The sheet processing means is not limited to the 
stapler. For excunple, it must simply be a sheet processing 
means having a gap and which processes the sheet by opening 
and closing the gap. For example, it may be a punching 

25 device for punching the sheet, a gluing device for gluing 
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the sheets with respect to each other, or a sewing device 
for sewing a bundle of the sheets with a string. 
[0139] The upper sheet -discharging rotating member and 
the lower sheet -discharging rotating member are not limited 
5 to a roller. It may be an endless circulating belt. 

[0140] As described thus far, in the sheet processing 
devices Bl, B2, and B3 according to the present embodiment, 
the width of the distal end of the sheet path must be 
reduced in order to ensure feeding of a single sheet, which 

10 has passed through the intermediate roller 2 to the nip of 
the pair of sheet -discharging rollers 3 in the simple 
stacking mode, and the pair of sheet-discharging rollers 3 
move away from each other for stacking the plurality of 
sheets intermediately once in the sheet processing mode. In 

15 addition, since it is necessary to move laterally and align 
a bundle of sheets on the intermediate stacking station in 
the sheet processing mode, it is necessary to increase the 
width of a sheet path 14 in the vertical direction by 
interlocking (by linking) with the operation to move the 

20 upper conveying guide 9a away from the pair of sheet- 
discharging rollers 3 . 

[0141] In the second mode, lateral alignment by the 
joggers 5 and vertical alignment by the paddle 6 for 
bringing the sheets into abutment with the reference wall 10, 
25 are performed in sequence immediately after the fed sheet 
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has passed through the intermediate roller 2. However, when 
the trailing end of the preceding sheet, which is aligned 
already, is lifted up by curling of the sheet, which may 
occur due to heat fusing by a heat fuser 25 in the main body 
5 Aa of the printer A, and thus the sheet is positioned to the 

higher level than the nip line of the intermediate roller 2, 
the preceding sheet may abut against the leading end of the 
subsequent sheet, which is fed by the intermediate roller 2, 
and thus may be pushed out by the subsequent sheet • On the 

10 other hand, the sheet processing device accommodates the 

intermediate roller 2 and the reference wall 10 in a region 
of the height of the gap 62 of the stapler 11 provided on 
the downstream side in the vicinity of the intermediate 
roller, and accommodates the sheet lift preventing member 50, 

15 200, 300 utilizing the movement of the upper conveying guide 

9a and a space formed by the upper conveying guide 9a in 
order to reduce the height of the entire apparatus . 
Therefore, prevention of defective alignment due to lifting 
or curling of the sheet, as described above, in the 

20 inteiroediate stacking station D may be realized with minimum 

components, at lower costs, and with reduced space 
occupation, 

[0142] As described thus far, the sheet processing 
devices Bl, B2, and B3 in the embodiments are provided with 
25 the simple stacking mode, which corresponds to the first 
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processing mode, and the sheet processing mode, which 
corresponds to the second processing mode. In addition, the 
upper conveying guide 9a is disposed so as to rotate in the 
vertical direction, the stapler 11 is disposed on the 
5 downstream side of the nip of the intermediate roller 2, and 

the pair of sheet -discharging rollers 3 are disposed on the 
downstream side thereof. Therefore, the intermediate 
stacking station D formed by the sheet path 14 from the 
intermediate roller 2 to the pair of sheet -discharging 

10 rollers 3 can be formed into a substantially linear straight 

path, so that the vertical distance thereof may be reduced. 
In other words, the vertical space occupied by the sheet 
path 14 can be reduced in comparison with the related art, 
so that the height of the apparatus itself may be reduced. 

15 [0143] In addition, since the sheet path 14 is formed 

into a straight path, the simple stacking mode and the sheet 
processing mode can be performed on the same straight path, 
and thus the operation of the sheet processing device can be 
simplified. 

20 [0144] The sheet processing devices Bl and B2 of the 

embodiments include the intermediate stacking station D 
having the stapler 11 immediately downstream of the 
intermediate roller 2 , and the upper conveying guide 9a is 
adapted to support the sheet lift preventing member 50, 200, 

25 so that the sheet lift preventing member 50, 200 is 
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rotatably supported at the fulcrum of rotation 50c, 201 
positioned upstream of the fulcrum shaft 12 of the upper 
conveying guide 9a. Therefore, the sheet can be prevented 
from lifting with the simplest construction. In addition, 
5 the sheet can be prevented reliably from lifting while the 

vertical space of the sheet path 14 is reduced in comparison 
with the related art, 

[0145] In the sheet processing device B3 of the 
embodiment, the shaft 2a of the intermediate roller 2 is 

10 adapted to support the sheet lift preventing member 300 so 

that the shaft 2a is positioned upstream of the fulcrum 
shaft 12 of the upper conveying guide 9a. Therefore, the 
sheet can be prevented from lifting with the simplest 
construction. In addition, the sheet can be prevented 

15 reliably from lifting up while the vertical space of the 

sheet path 14 is reduced in comparison with the related art. 
[0146] According to the sheet processing devices Bl, B2, 
and B3 of the present embodiments, the shaft 50c, 201, 2a, 
which serves as a fulcrum of the sheet lift preventing 

20 member 50, 200, 300 is provided upstreeim of the fulcrum 

shaft 12 of the rotatable upper conveying guide 9a- 
Therefore, corresponding to the change of the sheet path of 
the intermediate stacking station D between the first mode 
and the second mode, the sheet lift preventing member 50, 

25 200, 300 moves upward, which is the opposite direction from 
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the descending upper sheet -discharging roller 3a, In the 
first mode In which the sheet lift preventing member 50^ 200, 
300 Is not used, and In the sheet processing mode, which 
corresponds to the second mode using the sheet lift 
5 preventing member 50, 200, 300, the sheet lift preventing 

member 50, 200, 300 moves downward, which is the opposite 
direction from the direction in which the upper sheet - 
discharging roller 3a is moved away from the lower sheet - 
discharging roller 3b, and holds the sheet. 

10 [0147] Therefore, in the simple stacking mode, the sheet 

rarely abuts against the sheet lift preventing member 30, 
200, 300, which bears the following advantages. The noise 
occurring when the sheet abuts against the sheet lift 
preventing member is almost eliminated. Abrasion of the 

15 sheet lift preventing member 50, 200, 300 is also reduced. 

The sheet lift preventing member 50, 200, 300 can be used 
for a long time. The cost effective sheet lift preventing 
member 50, 200, 300, which is low in abrasion resistance, 
can be used. Even when a thin flexible sheet is used, the 

20 sheet can be prevented from denting or bending. 

[0148] According to the sheet processing devices Bl, B2, 
and 33 of the embodiments described above, the sheet lift 
preventing member 50, 200, 300 is urged toward upstream in 
the sheet conveying direction by the urging spring 51 when 

25 moving downward, and thus the sheet can be prevented 
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reliably from lifting by the sheet lift preventing member 50, 
200, 300. 

[0149] According to the sheet processing devices Bl and 
B2 of the embodiments described above, positioning of the 
5 sheet lift preventing member 50, 200 is achieved by the 

shaft 2a of the intermediate roller 2, the positioning of 
the sheet lift preventing member 50, 200 can be performed 
accurately with respect to the nip of the intermediate 
roller 2 . 

10 [0150] According to the sheet processing devices Bl, B2, 

and B3, the nip N of the pair of intermediate rollers 67 and 
the reference wall 10 are accommodated in the vertical 
region of the gap 62 of the stapler 11 when opened, and a 
predetermined number of sheets are intermediately stacked 

15 therein without lifting. Therefore, the height of the 

entire apparatus can be reduced. Since the paddle 6, the 
arm 8 having the upper sheet -discharging roller 3a, and the 
upper conveying guide 9a are commonly supported rotatably by 
the fulcrum shaft 12, a compact apparatus at a lower cost 

20 can be provided. 

[0151] According to the sheet processing devices Bl and 
B2 of the first and second embodiments, the intermediate 
stacking station D is formed into a straight path, and the 
nip of the pair of intermediate rollers 67 and the reference 

25 wall 10 are accommodated in the vertical region of the gap 
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62 of the stapler 11 when opened. Therefore, the straight 
path can be formed with the simplest construction by- 
providing the sheet lift preventing member 50, 200 rotatably 
on the upper conveying guide 9a for preventing the sheet 
5 from lifting, whereby the size, in particular, the height of 

the entire apparatus can be reduced. 

[0152] According to the sheet processing device B3 of the 
third embodiment, the intermediate stacking station D is 
formed into a straight path, and the nip N of the pair of 

10 intermediate rollers 67 and the reference wall 10 are 

accommodated in the vertical region of the gap 62 of the 
stapler 11 when opened. In addition, the sheet lift 
preventing member 300 is rotatably mounted to the shaft 2a 
of the intermediate roller 2 so as to prevent the sheet from 

15 lifting in conjunction with the upper conveying guide 9a. 

Therefore, the straight path can be formed by the simplest 
construction, whereby the size, and in particular the height, 
of the entire apparatus can be reduced. 

[0153] According to the sheet processing devices Bl, B2, 
20 and B3 of the embodiments, the shaft 50c, 201, 2a which 

serves as a fulcrum of the sheet lift preventing member 50, 
200, 300 is disposed upstream of the fulcrum shaft 12 of the 
rotatable upper conveying guide 9a. Therefore, in the 
simple stacking mode, that is, when the upper sheet- 
25 discharging roller 3a is lowered, the sheet lift preventing 
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members 50, 200, 300 can be moved upward in the opposite 
direction. In other words, without adding a component, the 
sheet lift preventing member 50, 200, 300 can be moved away 
from the sheet path by a normal operation taken when moving 
5 the sheet lift preventing member away from the sheet path. 

Accordingly, noise, damage to or undesired folding of the 
sheet, which may occur when the sheet abuts against the 
sheet lift preventing member 50, 200, 300, or abrasion of 
the sheet lift preventing member, can be prevented with the 
10 simplest construction at lower costs. 

[0154] In addition, the printer provided with the sheet 
processing device, which is low in height, in the main body 
can also be reduced in height. 

[0155] While the present invention has been described 
15 with reference to what are presently considered to be the 
preferred embodiments, it is to be understood that the 
invention is not limited to the disclosed embodiments. On 
the contrary, the invention is intended to cover various 
modifications and equivalent arrangements included within 
20 the spirit and scope of the appended claims. 



